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AK'TyaJlbHoCTb TeMbl HCCJle,[(OBaHHH 

B HaCT05l~ee BpeM51 lIporpecc B 06JIaCTH C03)J,aHH5I HOBbIX MarHI1THbIX 

MaTepl1aJIOB B 3HalJHTeJIbHOM CTelIeHH CB5I3aH C pa3pa60TKoM H I1CCJIe)J,OBaHHeM 

HaHocTPYKTypHpoBaHHblx ClIJIaBOB. MarHHTHhle CBOMCTBa TaKI1X ClIJIaBOB, 

lIOJIyqeHHblx B pe3YJIbTaTe 6bICTPOM 3aKaJIKH H3 paClIJIaBa JII160 

HaHOKpI1CTaJIJIH3YIO~ero ODImra H3 aMop<PHoro COCT05lHIDI, 3HalJI1TeJIbHO 

OTJIl1lJaIOTC5I OT CBOMCTB lIPHBbIlJHbIX lIOJIHKPHCTaJIJIl1lJeCKHX ClIJIaBOB. I1Pl1lJHHOM 

OTJIl1lJIDI 51BJI5IeTC5I xapaKTepHoe COlJeTaHHe 6eClIOp5l)J,Ka B opHeHTaI..:(HH KpHCTaJIJII1TOB 

HaHOMeTPOBoro pa3Mepa H Me)l(3epeHHoro o6MeHHoro B3aHMo)J,eMcTBH5I, 

lIPI1Bo)J,51~ero K O)J,HOPO)J,HOM HaMarHHlJeHHOCTI1 B 60JIblIIHX aHcaM6mrx 

KPI1CTaJIJIHlJeCKHX 3epeH. Ycpe)J,HeHHe KOHCTaHTbI MarHHTHOM aHH30TpOlIHH 

KPI1CTaJIJIHTOB B lIpe)J,eJIax 06JIaCTH O)J,HOPO)J,HOM HaMarHHlJeHHOCTH lIPHBO)J,HT K 

pe3KoMY YMeHblIIeHHIO pe3YJIbTI1PYIO~eM aH1130TPolI11H, H, KaK CJIe)J,CTBl1e, 

K03PI..:(HTI1BHOM CHJIbI C YMeHblIIeHHeM pa3Mepa 3epHa. 3TO lIOBe)J,eHHe 

lIPI1HI..:(HlIHaJIbHO OTJIHlJaeT HaHocTPYKTypl1pOBaHHble ClIJIaBbI OT I1X 

lIOJIHKPHCTaJIJIHlJeCKI1X aHaJIOrOB, r)J,e K03PI..:(I1THBHa51 CHJIa, KaK lIpaBHJIO, 

YBeJIl1lJI1BaeTC5I lIpH YMeHblIIeHHH pa3Mepa 3epHa. OlITHMaJIbHble 3HalJeHIDI Ba)l(HbIX 

)J,JI5I lIpaKTHKI1 MarHHTHbIX xapaKTepHCTI1K (HaMarHHlJeHHOCTb, K03Pl.(I1THBHa51 CHJIa, 

cpopMa lIeTJIH rl1CTepe3Hca) 06eClIelJHBaeT cBoeo6pa3Ha51 MarHHTHa5I 

MI1KPOCTpYKTYpa, 06MeHHO-CB5I3aHHOe COCT05lHI1e 

HaHOpa3MepHbIX 3epeH ClIJIaBa. I1PI1 3TOM Ba)l(HeM:uryIO pOJIb HrpaeT MarHHTHa5I 

aHI130TpOlIIDI OT)J,eJIbHbIX KpI1CTaJIJII1TOB. Tpa)J,I1l.(110HHble MeTO)J,bI I1CCJIe)J,OBaHH5I 

MarHI1THOM aHI130TPolII1H B cJIYlJae HaH0KpI1CTaJIJIHlJeCKHX ClIJIaBOB OKa3bIBaIOTC5I 

MaJIO I1H<popMaTHBHbIMI1, lIOCKOJIbKY OHH )J,aIOT I1H<popMal.(HIO 0 MaKpocKOlIl1lJeCKOM 

aHH30TPolIHH o6pa3l.(a, Tor)J,a KaK CBoMcTBa B lIepBYIO OlJepe)J,b olIpe)J,eJl5lIOTC5I 

lIapaMe1'paMI1 JIOKaJIbHOM MarHI1THOM aHH301'pOlIl1l1. B 3TOM CB5I311 .llI1CCepTaUI151 C.B. 
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JIOKaJIbHOH MarHHTHOH aHH30TpOrrHH Ha Pa3JIHqHbIX MaCIIlTa6ax, HCCJIe)J,OBamnO 

MarHHTHOH aHH30TPOrrHH, 06MeHHbIX B3aHMO)J,eHCTBHH H MarHHTHOH 

MHKPOCTPYKTYPbI rro KpHBbIM rrpH6JIH)KeHH5I HaMarHHqeHHOCTH K HaCbII.I.J;eHHIO )J,AA 

Pa3JIHqHbIX KJIaCCOB MarHHTHbIX MaTepHaJIOB, rrpe)J,CTaBJI5IeTC5I aKTYaJIbHOH. 

OQeHKa npOBe)J.eHHoro HCCJIe)J.OBaHHH H nOJIyqeHHbIX pe3YJIbTaTOB 

,[(HccepTaIJ,H5I CO)J,ep)l(HT BBe)J,eHHe, BoceMb rJIaB, 3aKJIIOqeHHe H crrHCOK 

JIHTepaTypbI H3 326 HaHMeHOBaHHH. 

Bo BBe)J,eHHH aBTop 060CHOBaJI aKTYaJIbHOCTb pa60TbI, C<pOPM)'JIHPOBaJI ee 

3a)J,aqH, OTMeTHJI HOBH3HY, HayqHoe H rrpaKTHQeCKOe 3HaQeHHe pe3YJIbTaTOB, a TaK)I(e 

rrpHBeJI CBe)J,eHH5I 06 arrp06aIJ,HH pa60TbI. 

B I-H rJIaBe )J,aH KpaTKHH 0630p 06I.I.J;Hx rrpe)J,cTaBJIeHHH H 3KcrrepHMeHTaJIbHbIX 

pe3YJIbTaTOB, KaCaIOI.I.J;HXC5I oc06eHHocTeH MarHHTHOH MHKPOCTPYKTYPbI H CBOHCTB 

HaHocTpYKTypHpoBaHHbIx <peppoMarHeTHKoB co CJIyqaHHo opHeHTHpoBaHHoH 

JIOKaJIbHOM OCbIO JIerKOrO HaMarHHQHBaHH5I. KpaTKo rrpHBe)J,eHbI TeOpeTHQeCKHe 

rrO)J,XO)J,bI K orrHcaHHIO CBOHCTB aMop<pHbIX H HaHOKpHCTaJIJIHQeCKHX 

<peppoMarHeTHKoB Ha OCHOBe MO)J,eJIH CJIYQaHHOH MarHHTHOH aHH30TporrHH. 

OrrHcaHbI pe3YJIbTaTbI rrpe)J,IIIeCTBYIOI.I.J;HX HCCJIe)J,oBaHHH, KaCaIOI.I.J;HeC5I 

HCrrOJIb30BaHH5I 3aKOHa rrpH6JIH)KeHH5I HaMarHHQeHHOCTH K HaCbII.I.J;eHHIO )J,JI5I 

H3yqeHH5I MarHHTHOM aHH30TPorrHH. B KOHIJ,e rJIaBbI rrpHBe)J,eHa rrOCTaHOBKa 3a)J,aQH 

HCCJIe)J,OBaHH5I. 

Bo 2-H rJIaBe orrHcaH aBTopcKHH MeTO)J, H3YQeHH5I 06JIaCTH O)J,HOPO)J,HOM 

HaMarHHQeHHOCTH, xapaKTepHoro pa3Mepa HaHOCTpYKTypbI H KOHCTaHTbI JIOKaJIbHOH 

MarHHTHOH aHH30TporrHH, OTHeceHHOH K 3TOMY pa3Mepy. ABTOP rrOKa3bIBaeT, QTO 

aHaJIH3 KpHBbIX HaMarHHQHBaHH5I B 06JIaCTH HaCbII.I.J;eHH5I C rrOMOI.I.J;bIO 3aKOHOB 

rrpH6JIH)I(eHH5I HaMarHHQeHHOCTH K HaCbII.I.J;eHHIO, xapaKTepHbIX )J,JI5I )J,aHHbIX cpe)J" 

MO)l(eT BbIcryrraTb B KaQeCTBe MeTO)J,a OIJ,eHKH JIOKaJIbHbIX CTPYKTypHbIX H MarHHTHbIX 

rrapaMeTPoB. 113JIO)l(eHbI H 060cHoBaHbI TeOpeTHQeCKHe rrpe)J,rroCbIJIKH, rrpHBO)J,5II.I.J;He 

K rrpe)J,JIaraeMbIM <p0pMYJIaM )J,JI5I 3aKOHa IIpH6JIH)I(eHH5I HaMarHIfqeHHOCTH K 

HaCbII.I.J;eHHIO. ITpoBe)J,eH )J,eTaJIbHbIM aHaJIH3 3KcrrepHMeHTaJIbHbIX OIIIH60K, crroc060B 

QHCJIeHHOH 06pa60TKH 3KcrrepHMeHTaJIbHbIX )J,aHHbIX, B03MO)l(HbIX BKJIa)J,OB B 

H3Mep5IeMYIO Ha MarHHToMeTPe cpe)J,HIOIO rrpOeKIJ,HIO HaMarHHQeHHOCTH Ha 

HarrpaBJIeHHe BHeIIIHero MarHHTHoro rrOJI5I. 

B 3-H rJIaBe orrHcaHbI pe3YJIbTaTbI 3KcrrepHMeHTaJIbHOrO HCCJIe)J,OBaHH5I 

rropOlIlKOB <peppoMarHHTHbIX HaHOQaCTHIJ, BII)'TPH yrJIepO)J,HbIX HaHOTPy60K, KaK 

MO)J,eJIbHOM CHCTeMbI QaCTHIJ, co crryqaMHo opHeHTHpoBaHHoH OCbIO JIerKOrO 

HaMarHIfqHBaHH5I H OTCYTCTBHeM 06MeHHoro B3aHMo)J,eMCTBH5I Me)l()J,Y QaCTHIJ,aMH. Ha 
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OCHOBe MHKpOCKOrnrqeCKHX H MarHHTOMeTpHlfeCKHX ,n:aHHbIX, a TaK)I(e t.mCJIeHHbIX 

OUeHOK, aBTOp apryMeHTHpOBaJI B03MO)l(HOCTb rrpeHe6pe)l(eHH5I 06MeHHbIM H ,n:HrrOJIb­

,n:HrrOJIbHbIM B3aHMo,n:eHCTBH5IMH Me)l(,n:y O,n:Ho,n:OMeHHbIMH LJ:aCTHuaMH. OrrHcaHbI 

pe3YJIbTaTbI HCCJIe,n:OBaHI15I CTpyKTYPbI H MarHHTHbIX CBOI1:cTB HaHOLJ:aCTHU Co-Ni, Fe­

Ni H Fe3C, KarrCYJIHpOBaHHbIX BHYTpH yrJIepo,n:HbIX HaHoTpy6oK, HaHOLJ:aCTHU Co B 

MaTpHue aMopqmoro yrJIepo,n:a, HaHOLJ:aCTHU Ko6aJIbTOBOro <peppHTa Ha OCHOBe 

Me30rropHCToro ,n:HOKCH,n:a KpeMHI15I. IloKa3aHo, LJ:TO rrpH6JIH)I(eHHe HaMarHl1LJ:eHHOCTH 

K HaCbIlueHHIO HeB3aHMo,n:eHCTBYIOmHX Me)l(.n:y C060H HaHOLJ:aCTHU CJIe.n:yeT 3aKOHY 

H.C. AKYJIOBaM-H-2 
. 

B 4-H rJIaBe orrHcaHbI MarHHTOMeTpHLJ:eCKHe HCCJIe,n:OBaHH5I <peppOMarHHTHbIX 

HaHOHHTeH, pa3MemeHHbIX BHyTpH yrJIepo,n:HbIX HaHoTpy6oK, B KaLJ:eCTBe rrpHMepa 

CHCTeMbI co CJIyLJ:aHHO opHeHTHpOBaHHOH OCbIO JIerKOrO HaMarHHLJ:HBaHH5I H 

KOppeJI5IUH5IMH HaMarHHLJ:eHHOCTH, rrpOT5I)I(eHHbIMH B O,n:HOM H3MepeHHH. 113MepeHH5I, 

rrpOBe,n:eHHble Ha rropOlliKOBbIX o6pa3uax, a TaK)I(e Ha rrJIeHKe opHeHTHpOBaHHbIX 

yrJIepo,n:HbIX HaHoTpy6oK, rr03BOJIHJIH aBTOpy c,n:eJIaTb 3aKJIIOLJ:eHHe 0 

crrpaBe,n:JIHBOCTH 3aKOHa rrpH6JIH)I(eHI15I HaMarHHLJ:eHHOCTH K HaCblmeHHIO, 

TeOpeTHLJ:eCKH rrpe,n:CKa3aHHOrO ,n:JI5I o,n:HOMepHOH uerrOLJ:KH 06MeHHO-CB5I3aHHbIX 

<peppOMarHHTHbIX 3epeH. 

B 5-H rJIaBe orrHcaHbI pe3YJIbTaTbI H3yLJ:eHI15I TOHKHX rrJIeHOK Co-P, rrOJIyLJ:eHHbIX 

XHMHLJ:eCKHM OCa)l(,n:eHHeM Ha CTeKJI5IHHble rro,n:JIO)l(KH. Pe3YJIbTaTbI CTPYKTypHbIX H 

MarHHTHbIX HCCJIe,n:OBaHHH rr03BOJI5IIOT paCCMaTpHBaTb HX KaK Mo,n:eJIbHYIO CHCTeMY 

co CJIyLJ:aHHO opHeHTHpOBaHHOH B rrJIOCKOCTH rrJIeHKH JIOKaJIbHOH OCbIO JIerKOrO 

HaMarHHLJ:HBaHH5I H KOppeJI5IUH5IMH HaMarHHLJ:eHHOCTH B ,n:Byx H3MepeHH5IX. ABTOP 

rrOKa3aJI, LJ:TO rrpH6JIH)I(eHHe HaMarHHLJ:eHHOCTH K HaCblmeHHIO ocymeCTBJI5IeTC5I rro 

3aKOHY, TeopeTWIeCKH rrpe,n:CKa3aHHOMY ,n:JI5I cpe,n: C ,n:BYMepHbIMH KOppeJI5IUI15IMH 

HaMarHHLJ:eHHOCTH. 06cY)l(,n:aeTC5I CB5I3b K03PUHTHBHOH CHJIbI H rrapaMeTpOB 

CTOXaCTHLJ:eCKOrO MarHHTHoro ,n:OMeHa, oueHeHHbIX H3 KpHBbIX HaMarHWIHBaHH5I. 113 

aHaJIH3a KpHBbIX rrpH6JIH)I(eHI15I HaMarHHLJ:eHHOCTH K HaCblmeHHIO rrJIeHOK ColPd 

YCTaHOBJIeHO <pOpMHpOBaHHe B I1X MarHHTHOH MHKpOCTpyKType CTOXaCTHLJ:eCKHX 

MarHHTHbIX ,n:OMeHOB - 06JIaCTeH O,n:HOPO,n:HOH HaMarHHLJ:eHHOCTH, pa3Mep KOTOPbIX 

He H3MeH5IeTC5I C H3MeHeHHeM BHelliHero MarHHTHoro rrOJI5I. 

B 6-H rJIaBe paCCMOTpeHbI MarHHTHble CBOHCTBa JIeHT H rrOKpbITHH 

HaHOKpHCTaJIJIHLJ:eCKHX H aMop<PHbIX CrrJIaBOB C pa3MepOM KPHCTaJIJIHLJ:eCKOrO 3epHa, 

cymecTBeHHO MeHbIIIHM HX TOJImHHbI. 3TH 06pa3UbI aBTOp paccMaTpHBaeT KaK 

rrpHMep MaTepHaJIOB C TpeXMepHOH cHcTeMOH o6MeHHO-CB5I3aHHblx 3epeH JIH60 C 

TpexMepHbIMH Heo,n:Hopo,n:HOCT5IMH MarHHTHOH aHH3oTporrHH. IloKa3aHo, LJ:TO 

3KcrrepHMeHTaJIbHble KpHBble rrpH6JIH)I(eHI15I HaMarHHLJ:eHHOCTH K HacblmeHHIO 
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,n:aHHbIX CIIJIaBOB XOPOlIlO COrJIaCYIOTC5I C TeOpenlqeCKHMH BbIpa:>KeHH5IMH ,n:JI5I 

TPeXMepHOH CJIyqaHHO-HeO,n:HOpO,n:HOH Cpe,n:bI. 3,n:eCb, TaK :>Ke, KaK H B ,n:BYMepHOM 

CJIyqae, aBTOpy y,n:aJIOCb Ha6JIIO,n:aTb Ha HH3KOIIOJIeBOll qaCTH IqmBoll 

HaMarHH:qHBaHH5I OC06eHHOCTH, CB5I3aHHbIe C CPOpMHpOBaHHeM B MarHHTHOll 

MHKpOCTpyKType CTOXaCTHqeCKHX MarHHTHbIX ,n:OMeHOB. ,[(OCTOBepHOCTb C,n:eJIaHHbIX 

BbIBO,n:OB IIO,n:TBep:>K,n:eHa CpaBHeHHeM MarHHTOMeTPHqeCKHX ,n:aHHbIX C pe3YJIbTaTaMH, 

IIOJIyqeHHbIMH C IIOMO~blO MaJIoyrJIOBOrO paCCe5IHH5I HellTPOHOB H MarHHTHOll 

CHJIOBOll MHKPOCKOIIHH. AHaJIH3 IIonyqeHHbIX pe3YJIbTaTOB H o606~eHHe 

JIHTepaTypHbIX ,n:aHHbIX II03BOJIHJIH YCTaHOBHTb KOppeJI5IUHIO BeJIHqHH K03PUHTHBHOll 

CHJIbI CIIJIaBOB H IIOJI5I aHH30TPOIIHH CTOXaCTHqeCKOrO MarHHTHOrO ,n:OMeHa. 

B 7-H rJIaBe MeTO,n:aMH qHCJIeHHOrO MO,n:eJIHpOBaHH5I HCCJIe,n:OBaHa 

KOppeJI5IUHOHHa5I CPYHKUH5I HaMarHHqeHHOCTH H KpHBa5I HaMarHHqHBaHH5I ,n:JI5I 

MaTepHaJIOB C Pa3HOH BeJIHqHHOH OTHOlIleHIDI pa3Mepa 3epHa K lIlHpHHe ,n:OMeHHOll 

rpaHHUbI. ABTop H3yqHJI ueIIOqKY 06MeHHO-CB5I3aHHbIX HaHOqaCTHU co cnyqaHHo 

OpHeHTHpOBaHHOH OCblO JIerKOrO HaMarHHqHBaHH5I. ,[(JI5I qaCTHU pa3MepOM 60JIblIle 

lIlHpHHbI ,n:OMeHHOll CTeHKH pe3YJIbTaTbI aBTOpa COBIIa,n:aIOT C pe3YJIbTaTaMH MO,n:eJIH 

CTOHepa-BoJIbcpapTa. ,[(JI5I MaJIbIX qaCTHU pe3YJIbTaTbI B MaJIbIX IIOJI5IX OIIHCbIBaIOTC5I 

MO,n:eJIblO CJIyqallHoH MarHHTHOll aHH30TpOIIHH, a B 60JIblIlHX IIOJI5IX - TeopHell P5I6H 

HaMarHHqeHHOCTH. Ha Mo,n:eJIbHOll KPHBOH HaMarnH:qHBaHIDI aBTOpy y,n:aJIOCb 

BbI,n:eJIHTb HOBbIll yqaCTOK, CB5I3aHHbIll C Bpa~eHHeM HaMarHHqeHHOCTH 

CTOXaCTHqeCKHX MarHHTHbIX ,n:OMeHOB. TaK:>Ke B rJIaBe qHCJIeHHO H3yqeHo BJIIDIHHe 

Heo,n:Hopo,n:HOCTH MarHHTHbIX KOHCTaHT Ha KpHBbIe HaMarHHqHBaHIDI ueIIOqeK 

qaCTHU· 

B 8-ll rJIaBe IIpHBe,n:eHbI MHOrOqHCJIeHHbIe IIpHMepbI IIpHMeHeHIDI 

pa3BHBaeMoro MeTo,n:a H3yqeHH5I MarHHTHOll MHKpOCTpyKTYPbI H JIOKaJIbHOH 

MarHHTHOll aHH30TPOIIHH,n:JI5I xapaKTepH3aUHH HaHOCTPYKTypHpOBaHHbIX MarHHTHbIX 

MaTepHaJIOB. ABTop IIOKa3bIBaeT, qTO ero MeTO,n: y,n:aqHO ,n:OIIOJIH5IeT CTaH,n:apTHbIe 

MeTo,n:bI HCCJIe,n:OBaHH5I TaKHX MaTepHaJIOB. I1oKa3aHO, qTO MarHHTHa5I aHH30TpOIIIDI 

CTOXaCTHqeCKOrO MarHHTHoro ,n:OMeHa qYBCTBHTeJIbHa K TeMIIepaTypHOll o6pa6oTKe 

H CTPYKTypHbIM oco6eHHOCT5IM CIIJIaBOB. OHa KOppeJIHpyeT C K03PUHTHBHOll CHJIOH H 

lIlHPHHOll JIHHHH cpeppOMarHHTHoro pe30HaHca. I1pe,n:CTaBJI5IeT HHTepec oueHKa 

BeJIHqHHbI cppaKTaJIbHOH pa3MepHOCTH CHCTeMbI 06MeHHO-CB5I3aHHbIX 3epeH B 

MaTepHaJIaX CoPt H (C041Fe39B20)-(Si02), a TaK:>Ke oueHKa BeJIHqHHbI 

Me:>KrpaHYJIbHOrO 06MeHHoro B3aHMo,n:ellCTBH5I. 3aBHCHMOCTb KOHCTaHTbI MarHHTHOll 

aHH30TPOIIHH HaHOqaCTHU CoPt OT CTeIIeHH YIIOp5I,n:OqeHH5I CIIJIaBa YKa3bIBaeT Ha 

<pOpMHpOBaHl1e TerparOHaJIbHbIX ,ll,OMeHOB yrrop5l,ll,O"LleHH5l C pa3MepOM rrOp5l,ll,Ka 10 

HM. Oco6eHHocTH MarHHTHbIX CBOllCTB aMopq:moro H HaHOKpHCTaJIJIHqeCKOrO CIIJIaBa 
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FeCoB CBI1LJ:eTeJIbCTBYIOT 0 CPOpMI1pOBaHI1I1 06JIaCTeH C LJ:ByMepHbIMI1 KOppeJUIIJJUIMI1 

HaMarHULleHHOCTI1. 

K HaI160JIee Ba:>KHbIM HayqHbIM pe3YJIbTaTaM, rrOJIyqeHHbIM LJ:I1CCepTaHTOM, 

OTHOC~TC~: 

- ITpeLJ:CKa3aHI1e 11 06HapY:>KeHI1e BJIIDIHIDI CTOXaCTI1qeCKI1X MarHI1THbIX 

LJ:OMeHOB Ha KpI1BbIe rrpI16JII1:>KeHIDI HaMarHI1qeHHOCTI1 K HaCbIlI(eHI1IO; 

3KCrrepI1MeHTaJIbHOe LJ:OKa3aTeJIbCTBO BJIIDIHI1~ pa3MepHOCTI1 

HeOLJ:HOpOLJ:HOCTI1 aHI130TpOrrI1I1 JII160 pa3MepHOCTI1 KOppeJUIU:I1H HaMarHH:qeHHOCTI1 Ha 

KpI1BbIe rrpI16JII1:>KeHI1~ HaMarHI1QeHHOCTI1 K HaCbIlI(eHI11O B cpeppOMarHeTI1KaX C 

XaOTI1QeCKOH JIOKaJIbHOH OCblO JIerKOrO HaMarHI1QI1BaHIDI. 

- HOBoe BbIpa:>KeHI1e LJ:JUI 3aKOHa rrpI16JII1:>KeHI1~ HaMarHI1QeHHOCTI1 K 

HaCbIlI(eHI1IO, KOJIH:qeCTBeHHO OrrI1CbIBalOlI(ee 3KCrrepI1MeHTaJIbHO Ha6JIIOLJ:aeMbIH 

rrepeXOLJ: Me:>KLJ:Y CTerreHHbIMI1 aCI1MrrTOTI1KaMI1. 

TIpaKTHQeCKaH 3HaQHMOCTh pa60ThI 

Pa3BI1TbIe aBTOpOM MeTOLJ:bI aHaJII13a rrpI16JII1:>KeHIDI HaMarHI1QeHHOCTI1 K 

HaCbIlI(eHI11O rr03BOJUIlOT Ha OCHOBe MarHI1TOMeTPI1QeCKI1X LJ:aHHbIX rrpOBOLJ:I1Tb 

ou:eHKI1 Ba:>KHbIX LJ:JUI HaHOKpI1CTaJIJII1QeCKI1X MaTepI1aJIOB MI1KpOCKOrrI1QeCKI1X 

xapaKTepI1CTI1K, TaKI1X KaK pa3MepbI CTOXaCTI1QeCKOrO MarHI1THOrO LJ:OMeHa, 

pa3MepHOCTb KOppeJI~U:I1H HaMarHI1'1feHHOCTI1, BeJII1QI1Ha JIOKaJIbHOH MarHI1THOH 

aHI130TPorrI1I1. Pe3YJIbTaTbI MOryT 6bITb I1CrrOJIb30BaHbI KOMrraHIDIMI1, 

3aHI1MalOlI(I1MI1C~ rrp0I13BOLJ:CTBOM HaHOKpI1CTaJIJII1QeCKI1X CrrJIaBOB, LJ:JI~ pa3pa60TKI1 

3cpcpeKTI1BHbIX MeTOLJ:OB 3KcrrpeCC-aHaJII13a KaQeCTBa BbII1YCKaeMOH rrpoLJ:YKU:I1I1 11 

MeTOLJ:OB yJIyQIIJeHI1~ ee CPYHKU:I10HaJIbHbIX rrapaMeTPOB. 

B pa60Tax, BbII10JIHeHHbIX B HaQaJIe 90-x rr. Hay-qHbIM KOHCYJIbTaHTOM 

LJ:I1CCepTaHTa P.C. I1cxaKoBbIM C coaBTOpaMI1 6bIJIO BrrepBbIe rrOKa3aHO, QTO 113 

I1CCJIeLJ:OBaHIDI KPI1BOH HaMarHI1QI1BaHI1~ B03MO:>KHO orrpeLJ:eJIeHI1e He TOJIbKO paLJ:I1yca 

KOppeJI~U:I1I1 HeOLJ:HOpOLJ:HOCTeH, HO 11 I1X cpOPMbI, pa3MepHOCTI1 I1JII1 TI1rra 

xapaKTepI13yrolI(eH I1X KOppeJI~U:I10HHOH CPYHKU:I1I1. ,[(MccepTaHTY YLJ:aJIOCb pa3BI1Tb 

3TI1 I1LJ:eI1 11, Ha OCHOBe 3KCrrepI1MeHTaJIbHOrO I1CCJIeLJ:OBaHIDI pa3HOo6pa3HbIX 

MaTepI1aJIOB, rrpeLJ:CTaBI1Tb CTPOHHYIO 11 JIOrI1QHYIO KOHu:errU:I11O I1CrrOJIb30BaHI1~ 

rrpI16JII1:>KeHIDI HaMarHI1QeHHOCTI1 K HaCbIlI(eHI11O LJ:JI~ aHaJII13a MarHI1THbIX 11 

CTPYKTypHbIX xapaKTepHcTHK Pa3JIWIHbIX KJIaCCOB HaHocTPYKTypHPOBaIIHbIX 

MarHI1THbIX MaTepI1aJIOB. 
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3aMeqaHHH no .LJ:HccepTau.HH 

PeueH3HpyeMa~ pa60Ta He cBo6o.n:Ha OT OT.n:eJIbHbIX He.n:OCTaTKOB, B qaCTHOCTH: 

1. B 6b1cTPo3aKaJIeHHbIX JIeHTaX aMopqJHbIX H HaHOKpHCTaJIJIHqeCKHX CrrJIaBOB 

Bcer.n:a B TOH HJIH HHOH CTerreHH rrpHcYTcTByeT HaBe.n:eHH~ MarHHTHa~ aHH30TPomUl, 

CB~3aHHa~ C JIOKaJIbHbIMH H3MeHeHH~MH 6JIH)KHerO rrop~.n:Ka, rrJIOTHOCTH, 

XHMHqeCKOrO COCTaBa, C 3aKaJIOqHbIMH Harrp~)KeHH~MH H .n:pyrHMH oco6eHHocT~MH 

6bICTPOH H HepaBHoBecHoH KPHCTaJIJIH3aUHH. B .n:HccepTaUHH BnH~HHe HaBe.n:eHHoH 

MarHHTHOH aHH30TporrHH Ha 3aKOH rrpH6JIH)KeHH~ K HaCbIlueHHIO paccMaTpHBaeTc~ 

JIHIIIb B OTHOIIIeHHH cToJI6qaTOH MHKPOCTPYKTYpbI rrJIeHOK CoNiP H TOJIbKO B 

reoMeTPHH, Kor.n:a aHH30Tporr~ cpOPMbI cToJI6qaTbIX BbI.n:eJIeHHH rreprreH.n:HKyJI~pHa 

HarrpaBJIeHHIO HaMarHHqHBaH~. I1pe.n:rrOJIO)KeHHe 0 TOM, qTO HaBe.n:eHHa~ MarHHTHa~ 

aHH30TPorr~ B rrJIOCKOCTH JIeHT MaJIa rro cpaBHeHHIO C JIOKaJIbHOH MarHHTHOH 

aHH30TPorrHeH, Ha MOH B3rJI~.n:, .n:JU1 Ka)K.n:oH CHCTeMbI TPe6yeT 60JIee .n:eTaJIbHOrO 

06ocHoBaH~. 

2. B BbIpa)KeHHH .n:JI~ HOpMHpoBaHHoH MaTeMaTHqeCKOH .n:HcrrepcHH 

rrOrrepeqHbIX KOMrrOHeHT opTa HaMarHHqeHHOCTH (CooTHolIIeHHe (3) B rJIaBe 2 H B 

aBTopecpepaTe) HCrrOJIb30BaH rrOJIyqeHHbIH paHee H.C. AKYJIOBbIM cHMMeTpHHHbIH 

K03cpCPHUHeHT a2 = 1115 .n:JU1 O.n:HOOCHOH aHH30TPorrHH H 211 05 .n:JU1 TPexocHoH. 

I10CKOJIbKY aBTop paccMaTpHBaeT B .n:HccepTaUHH lIIHpOKMH crreKTp pa3Hoo6pa3HbIX 

MaTepHaJIOB, 6bIJIO 6bI rrOJIe3HbIM BbIqHCJIHTb H rrpHBecTH B TeKCTe 3HaqeHH~ 

cHMMeTPHHHorO K03cp<pHUHeHTa .n:JI~ aHH30TPorrHH THrra «JIerKa~ rrJIOCKOCTb», a 

TaK)Ke .n:JU1 Ky6HqeCKOH aHH30TporrHH C OC~MH JIerKOrO HaMarHHqHBaHH~ THrra <111> 
H <110>. 

3. I1PH HCCJIe.n:OBaHHH rrJIeHOK ColPd B03pacTaHHe K03PUHTHBHOH CHJIbI rrpH 

)'MeHblIIeHHH TOJIlUHHbI CJIOeB Ko6aJIbTa .n:o 2 HM aBTop CB~3bIBaeT C YMeHblIIeHHeM 

KOHCTaHTbI o6MeHHoro B3aHMo.n:eHcTBH~ rrOqTH B 4 pa3a. KOHcTaHTa orrpe.n:eJIeHa C 

HCrrOJIb30BaHHeM aHaJIHTHqeCKOrO BbIpa)KeH~ (6), cTP. 128, KOTopoe rrpe.n:rrOJIaraeT, 

qTO o6MeHHoe B3aHMo.n:eHcTBHe O.n:HOPO.n:HO B rrpe.n:eJIax o6pa3ua. B TO )Ke BpeM~ 

aBTOp rrOKa3bIBaeT, qTO rrJIeHKH reTepo<pa3HbI. B .n:onOJIHeHHe K CJI05lM 

<peppOMarHHTHoro Ko6aJIbTa H rraJIJIa.n:H~, ~BJI~lOlUerOC~ 06MeHHO-YCHJIeHHbIM 

rrapaMarHeTHKOM I1ayJIH, rrJIeHKH Ha rrOBepXHOCTH pa3.n:eJIa CJIOeB co.n:ep)KaT <pa3Y 

CoPd, KOTopa~ MO)KeT 06JIa.n:aTb O.n:HOOCHOH aHH30TPOrrHeH. BbI.n:eJIeHHe TaKOH <pa3bI 

MO)KeT OKa3bIBaTb 3HaqHTeJIbHOe BJIH~HHe Ha <P0PMY KPHBOH HaMarnHqHBaHH~ H, 

COOTBeTCTBeHHO, Ha .n:OCTOBepHOCTb orrpe.n:eJIeHH~ KOHCTaHTbI 06MeHHoro 

B3aHMo.n;eHCTBH5I. 
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4. He MOry He OTMeTI1Tb rrorpelliHOCTI1 B O<popMJIeHI1I1 ,n:I1CCepTaUI1I1. TeKCT Ha 

crp. 32-35 ,n:OCJIOBHO rrOBTOp}leT rrpI1Be,n:eHHbIH BbIllie TeKCT Ha crp. 19-21. 

CooTBeTcTBeHHo, <pOpMyJIbI (26-33) rJIaBbI 1 rrOBTOp}lIOT <pOPMYJIbI (1-8). 3a,n:a'l{I1 

pa6oTbI, c<poPMYJII1pOBaHHble Ha crp. 38, B TOM )Ke BI1,n:e rrpI1Be,n:eHbI Ha CTp. 8. B p}l,n:e 

CJIY'l{aeB Hey,n:a'l{HO I1CrrOJIb3yeTC}l KaJIbKa C aHrJII1HCKOrO }l3bIKa: (O<P<peKT 

pa3MepHOCTI1 Heo,n:Hopo,n:HOCTI1 aHI130rporrI1I1 Ha KpI1BbIX rrpI16JII1)KeHI1}l 

HaMarHI1'l{eHHOCTI1 K HaCbIlI(eHI1IO», «<pI1TI1Hr» KaK rrpouecc o6pa6oTKI1 

3KCrrepI1MeHTaJIbHbIX ,n:aHHbIX. B ,n:I1ccepTaUI1I1 OTCYTcTByeT CKB03Ha}l HyMepaUI1}l 

<P0PMYJI 11 PI1CYHKOB, 'l{TO 3aTpy,n:H}leT 'l{TeHI1e. B03MO)KHO, rro3ToMY HeKOTopble 

CCbIJIKI1 Ha <P0PMYJIbI, rrpI1Be,n:eHHble B rrpe,n:bI):(ylI(I1X rJIaBaX, OKa3bIBaIOTC}l 

HeKoppeKTHbIMI1 (HarrpI1Mep, CCbIJIKI1 Ha 3aKOH DJIOXa Ha crp. 135, 142, 199,200; Ha 

Bblpa)KeHI1e (6) Ha crp. 140 11 143). B TeKCTe Ha CTp. 200 rOBOpI1TC}l, 'l{TO B Ta6JII1uax 

1 11 2 rrpI1Be,n:eHbI 3Ha'l{eHI1}l KOHCTaHT o6MeHHoro B3aI1Mo,n:eHCTBI1}l A. B 

,n:eHCTBI1TeJIbHOCTI1 TaKoH I1H<p0pMaUI1I1 B Ta6JII1Uax HeT, a ,n:JI}l rrapaMerpa C YKa3aHa 

HeBepHM pa3MepHocTb. I1MeIOTC}l MHOrO'l{I1CJIeHHble op<porpa<pI1'l{eCKI1e ollII16KI1. 3TI1 

MeJIKI1e rrorpelliHOCTI1 CHI1)KaIOT Brre'l{aTJIeHI1e OT 'l{TeHI1}l ,n:06poTHoro HaY'llHoro 

Tpy,n:a, KaKI1M }lBJI}leTC}l ,n:aHHa}l ,n:I1ccepTaUI1}l. 

06mHH BbIBO~ 

KpI1TI1'l{eCKI1H aHaJII13 ,n:I1ccepTaUI1I1 KOMoropueBa C.B. rr03BOJI}leT c,n:eJIaTb 

3aKJIIO'l{eHI1e 0 BbICOKOM HaY'llHoM ypoBHe 11 rrpaKTI1'l{eCKOH 3Ha'l{I1MOCTI1 rroJIY'lleHHblx 

B HeH pe3YJIbTaToB. Pa60Ta o6JIa,n:aeT 'l{eTKOH CrpyKTYPOH, MaTepI1aJI rro,n:aeTC}l 

aBTopoM B JIOrI1'l{eCKOH rrOCJIe,n:OBaTeJIbHOCTI1, rrpO,n:I1KTOBaHHoH rrOCTaBJIeHHOH ueJIbIO 

11 pacKpbIBaIOlI(I1MI1 ee 3a,n:a'l{aMI1. MaTeMaTI1'l{eCKI1H arrrrapaT I1CrrOJIb3yeTC}l 

COI1CKaTeJIeM KoppeKTHo. )J,eTaJIbHO rrpOaHaJII13I1pOBaHbI B03MO)KHble I1CTO'l{HI1KI1 

rrorpelliHocTeH. )J,I1ccepTaUI1}l co,n:ep)KI1T 60JIbllIOe KOJII1'l{eCTBO 3KCrrepI1MeHTaJIbHOrO 

MaTepI1aJIa, rro,n:BeprHYToro o6pa6oTKe Ha cOBpeMeHHoM HaY'l{HOM ypoBHe. 

Pe3YJIbTaTbI pa60ThI rrpOIlIJII1 BcecTopoHHIOIO arrp06aUI1IO Ha POCCI1HCKI1X 11 

Me)K,n:YHapo,n:HbIX KOH<pepeHUI1}lx. 

B ueJIOM, C'l{I1TaIO, 'l{TO pa60Ta KOMoropueBa C.B. rrpe,n:cTaBJUIeT C060H 

caMOCTO}lTeJIbHOe 3aKOH'l{eHHOe I1CCJIe,n:OBaHI1e, B KOTOPOM co,n:ep)KI1TC}l pellIeHI1e 

Ba)KHOH HaY'llHOH 3 a,n:a'l{I1, CB}l3aHHOH C aHaJII130M rrpoueCCOB HaMarHI1'l{I1BaHI1}l 

HaHOKpI1CTaJIJII1'l{eCIGIX MarHI1THbIX MaTepI1aJIOB. ABTope<pepaT rrOJIHOCTbIO orpa)KaeT 

co,n:ep)KaHI1e ,n:I1CcepTaUI1I1 11 rrpe,n:CTaBJIeHHble B HeM: BbIBO,n:bI. ITpO<PI1JIb ,n:I1CcepTaUI1I1 

COOTBeTcTByeT <popMYJIe CrreUI1aJIbHOCTI1 01.04.11 (<pI13I1Ka MarHI1THbIX }lBJIeHI1H), a 

caMa pa60Ta rro cBoeMY HaY'llHoMY ypOBHIO, 3Ha'l{eHI1IO 11 ,n:ocToBepHOCTI1 HOBbIX 

pe3YJIbTaTOB rrOJIHOCTblO COOTBeTcTByeT Tpe6oBaHI15IM BAK P<D, rrpe.n;'b5IBJI5IeMbIM K 
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